With continued advancement in nanotechnology, numerous innovative nanomaterials, possessing internal features or surface structures of nanoscale dimension, have emerged as golden materials for sustainable and efficient energy solutions. Thermal properties of nanomaterials depend upon many factors that are usually insignificant in bulk materials. In particular, surface properties, interfacial structures, and quantum or classical size effects prominently determine the thermal transport in nanomaterials, leading to carrier scatterings and localization that are otherwise absent or unobvious in bulk materials.
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Through this special issue, we aim to enlighten the fundamental understanding of thermal transport and energy conversion processes at the nanoscale and facilitate the development of innovative nanomaterials for thermal applications.
In D. Zhao et al. 's work, nanosized C 60 powder was incorporated with Cu 2 GeSe 3 powder by ball milling and then C 60 /Cu 2 GeSe 3 composites were prepared by spark plasma sintering. The authors found that as the concentration of C 60 increases, the electrical resistivity and the Seebeck coefficient of C 60 /Cu 2 GeSe 3 composites increase while the thermal conductivity decreases significantly. A maximum figure of merit ZT of 0.20 has been achieved at 700 K for the 0.9%-C 60 /Cu 2 GeSe 3 composites, rendering this material potentially useful for high temperature applications.
In P. Zhang et al. 's work, low-temperature sintered nanosilver pastes were attempted to interconnect large-power LED and substrates. The authors found that the shear strength of the low-temperature sintered nanosilver paste increases as the temperature or pressure increases. This material also shows relatively low thermal resistance.
X. Zhang and G. Wu conducted nonequilibrium molecular dynamics simulations of strained Si thin films. The thermal conductivity was found to decrease as the tensile strain increases and increase as the compressive strain increases, which could aid the modification of the thermal conductivity, and, moreover, the thermal mangement of Si-thin-film-based devices.
Z reduction mechanisms on the well-defined char models under carbon/char-CO 2 gasification condition. Their results indicate that intensive gasification surface is likely to be thermally unfavorable and the O-down mode is regarded as the most inactive pathway for the absorption of NO.
All these papers show how nanomaterials can be well understood and utilized for various thermal and energy applications.
